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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet printer 
head and its manufacturing method in which a position of 
an electrode arrangement deviated by shrinkage at a 
sintering time in a manufacturing process of a 
piezoelectric actuator can be grasped easily. 
SOLUTION: The piezoelectric actuator 20 is obtained by 
laminating, sintering and integrating ceramic green 
sheets having discrete electrodes 31, common 
electrodes 32 and surface electrodes 33, 34 printed 
thereto. A pitch of the discrete electrodes 31 is reduced 
by the shrinkage of the sheets generated at the sintering 
time. Marks 35 corresponding to the discrete electrodes 
31 are printed to a surface of the piezoelectric actuator 
20, and a pitch of the marks 35 is measured. A cavity 
plate having a plurality of pressure chambers conforming 
to the measured value is combined with the piezoelectric 
actuator 20. Deformation of a part of the piezoelectric 
sheet corresponding to the discrete electrodes 31 is 
surely transmitted to the pressure chambers, so that ink 




can be jetted efficiently. 
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Zb<D&ti^&^-rz>*-r fc^^u- h b. t^fS^ffi 

xmz: t \z.Mfc trim btitcm&<7>fti$mm*, mm 
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Ko 
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«K*Ri*j»*"f6» 1 ©swiai: , 

ff!2<7)l=PfliJX|i£> 

IE^-^*rPn*J*J*UfcWKJB2©i/- hW-fcSr, BfffB 

*BK:«B-r 5 i 5 i£MJi-*-«ajixa t . 
is^ts^f^^xj/ h^y v^^y K<o«ift^«fe a 

9] *rta*2©BiMxa«:. tfrfE^-^k, 

Sr4#»ki-a»*3a9{ria*^>r h^y 

[BI*3S1 1] «ME«aexao«, mrfBlS^:(7)-v-^ 

*«8a*e> i oco^rtbj&MwE«^>r ^i^* h^y 

[0 0 0 1] 

xaJwfe^T"fix*^i:fc««E«^fifcilS:*S^ftSli 

t^c^^M^^y h^y k^-^cd 

[0 0 0 2] 

is? i/xL*/ h^y Y\X, W4-34185 

1 -^ft^lBtto J: 5 IdSJftfi^y X/uRT/C x 
/uiTi:^JE*SS:«x.fc^^tf7 t >f^w- Yb, WIE«- 

[0 0 0 3] r<DJ;5t-«J**^3t-r h^y 
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[0004] ^/c. ffimr^^^^i— ^(^^tt^^^ev 

*rtO»J«BIW±Xtt=t*v«Bn±*Illft!(»i-6 
[0 0 0 5] 

[0006] z<Dtiib, ±m.(Dmt£Vk^mmmm<ot o *y 
-g-rsEEmr^ ^m-* tr^-f h t*a^ 

[0007] mriE^j: 5 i-x KM7^^^^—^<nmm 

mm&v*>z>tiv>. u&iwm<oMmt&&VLnirzwimb 40 
Haw***** «k figy«sotry^*jE«itcieiiu^< 

[0 0 0 8] #38911*, ±3$U^Pm^4r**i-6fefe 
[0 0 0 9] 

l^SI*«lfS*fe^>f>'^^*y h^y Ktt, « 50 
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[0010] c^»*«ifE*o-r h^y v 
^ttfcp^gismffi^, ^tr^^u- bimftbtifrEi 

[0011] SS*^2fE«<7M h^y V*-* 

[0 0 12] »*«3fB«^-f^^^*s/ h^y 

yhu »*«i*fcfi2i2iiE*^>r h^y 
[0013] »*«4fiattco^^^ccy h^y 

[0014] »*3g5iE*(^>r v?*^ h^y >-^- 
7hu m*3®4^istto>f h^y v^^y 

Kras^T, E*aawrt«fis««tt2ji]^E?iJS*t, m 

iaa®^->— hWf^t^ 2o<D«ift^»o-cBa^JS 

tt, HtrfB-^— ^ WIB2o©«|»t!:»ofc«rlB*ffl« 

[0015] »*«6iatto-r ^^v^^s/ h^y^^ 

s/h^yy^yKC^^ SfffB-^— rtgpm^ 
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[0016] mim,imm t <D^i/ti>~v h^vi/*^ 

[0 0 17] ff*^8|2tcC0^ ^?i>~y b^V 

«xafc*«;iT^5 0 

[0018] r^»*«8fa*^^^^^*^ h^y ^ 

T^ax-^u, S-f, KloBJB'Jxa^J;oT»l 30 

ftfcSSl h«\fttf»2(Dv'-- htt*. 

l£«USttfc^-^^J: t). rt»mSiOffi«*:^HBA*6 40 

[0 0 19] »#«9l5*fe<0>f i'* h^y ^^-^ 

y K<0»St*ifef4, W#«8IEtt<D>f V*^** h^y 

te, SJMxa<a»J«£>fcfc* HtrfE«-^J^ 

[0020] st*«i oBt©>f^^*y K^y 
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[0021] ifEmo^v^v?^^ h^y 

|^^v?xs/ h^y >#~*y K0>»i63?ftfc*31^ 

t> sffE«aexa^«. »E**^^-^oBBw*jW3e 

^*5Xa^r<lx.TV>S 0 
[0 0 2 2] 

o^r. *f+Hffi*:#BllU-ClftWi-S, Bill *«W 
(DjisPi/^y V^y WMMW&MX'foZX?—' < v 

t. z.(o^v — r >#i/^y h/yy^io of*, 01*. 
7— 4 is*& : ttb j etift#£tiz><< v y 5/v?6 

It. ffl^6 2(wW^5fc^(0£Em^>'^^^^ h 
^S/ K6 £<l;i<5— ;/ y h 6 3 t N -f>^;&— h 

y ^/^6 l*5j:tf^y h 6 3*s»iRStt-6^^r 

[0 0 2 3] IEUj^-^ h6 5fl 4 COT 

*B»lcE«S*t^9^^o — 9 6 6 ^fr^MO^^i- 
y 5/^*47 It, ^r^ y 4(D±^^gHS$^ :3 f 
y^^tt 7 ^f-f K4R7 2 t. ^^^r 

t y S/^«7 l.^M Kfi7 2 ^Fltfcot, ^r-^y 
5/^(4 7 l^M«a5lwgag^tv6 2o(D^ > -y-7 3 4S 
£tf7 4£. ^nb^-y-7 3*5j:t/7 4(7)B8^» 

7 5 kfrhteZo 

[0 0 2 4] — ^(D^—V 7 3^ x ^ — #<Dm 

yr^6 4^, ^^y y^(*7 1*3 J:^-f KtS7 2 

Sot, iaj»*fPjjwa«»»s^5o 

[0 0 2 5] ffi^6 2*2, ^fy^^xixh^y^lO 

[0 0 2 6] ^-^§6 7fi N -?7^^v — =7 6 6 CO 
m^K»bti. —y K«y h6 3^yir^ hffiB^ 
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4£, fcflMLTfcstK ^Ka=jxh6 3^ Vir^h 

/uSv*— i x*«t\ ffims:^ ^ * h 

3oro»l3iJ:!9^^8 2JcJ:oT5R3li"6 
r^dcfclDx JEm5S>f 5/ h— > K6O[HiaSr0 10 

[0 0 2 7] ^f^8 5ll V^OftJft*B6Jt-rs 

[0 0 2 8] 0211 ^ y K^- — y h 6 3 <D J X/P 1 5 

TTfefT-rS^ y 2/^6 4l£»«£*L5^:y h 

6 311 2 IC^-T <fc 5 ±BBB»^l*»l*fc** £ 20 

*tT£>tK ^ o±*i» M oo>f y ^ * - h y y ^ 6 l 
«JI«T-#S>f ^^««&iiK4 a x 4 b. 4 c. 4d^ 

t5^^«?Ll9a, l 9 b £&*g-C#5J; 

[0 0 2 9] jE&KSOTSflBUlfl Ei^y^v?xs/ 
h^y K6 Sr4oafe^JS-frXBBfi"t"Sfc*^4o<7>3e«P 30 

[0 0 3 0] B3I1 ffi««*f ^^acy K6£> 
6fl H3i^^-rJ;3l-x ilI<7)^tt'r^/^-h 

1 o£, i^t'f^u- h i ote#L-c*»*j*fc 

fl EI6tCjo^TP«BtC^-rSo 
[0 0 3 1] @4(t t'f^/U- h 1 0<E>#»£4 

- h 1 0 fl HI 4 ln^-r J: 5 y X/wX u-hlh 

2tic<D-?~fc— /u KXu— hi 2, iJ-Xu— h 1 

3, -<-*Xu~- h 1 4 (D SVc^m^&mWLZ^tl^tl 50 
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*3»»JfcT*ia^L-CWiL*:«liS-C*)6. *SHft» 
f&T-Jl rft^^U-hl 1-14(1 4 2%-y 
*v^&fllffi (4 2-&&) $JT\ 50/im-150/im 
gSW$^tUP5 fl ft*3, £jh,*>tf)«-Xu- h 1 

1-14H temmicmbti-r. wmi^ji d» 

[0 0 3 2] xXu— h 1 41-fl [§] 5 l^-T J: 5 
^-^/U- h 1 4<Dl^f5]HMLTl^t5^ 

t^l/- h 1 3flUJKfl #JE*Sl 6 ^SMKSaxSJR?) 
gI516d^ SRRBSlSl 6 d£Sa*£*l,£>f 
ai6b^5K$nX^6 0 ^^ttMl6b 
fl *^<— tf-Xf- h 1 3^rt5fc6n"S«SMt^#K 
$^c#-Y>-^«j^dPLl 8^Lt, v^^-yUhVU 
-hi 2{C^tt5*ii^^^^l 2 a (rigilUTl^o 

[0 0 3 3] *JE;fcS 1 6 16all 7 X/UX 

i/- hi l fcis^ST-JftttEMoyX/n 5 *^<- 
f-Xw— h 1 3$3J:rf~fc(D-^~7fr—;u KXu— h 1 2 

[0 0 3 4] *XU— h 1 4*5j:tJ?^^— -9- 

/i/- hl3l£fl ^4l^fJ: 3 f-, &m<n>0*1i 
— hy ^^^-f k^i/- h l 2K*5 

ft 6 2oc0^il-f >-^l 2 a HMt6fc^(^2 0(D 
>T W^?L 19a ^^^ttTl^ 0 
[0 0 3 5] 2ft(DT^-/UK7 P l/-hl2X, 12 

Y(^fi ®4(^-rJ: 5t-. ^y^t^VX/i/^i/ 

-Ml l^ttSaR^/X/H 5(D^j«A/T*2 
o^5 0 ^0*l-f^ll2a, 1 2 b (1 ^X 
h 1 4lc*3Jt-5««[^lE*Sl 6^4tffii:WT4 
ffirttcffiBU, ^oaRa»^E*Sl6J:?)t), -/x 

CT)^^^— KXu— h 1 2 x^^ii^T ^^1 2ali 

Xu- h 1 2 YcD^il^v-^^l 2 a fiiSffifllSrKCr 

[0 0 3 6] ^ fc. ^ii^ ^I12a, 12b(t *f 
^«Hl9a, 1 9 b^fe«|*Vfe«l<B^*3l^T, S 
^y^«7Ll9a, 1 9 b^feBtttS^lP)^. 

^^ii2a, i 2 b (Diffigp^s^ t) ^-r^^e^fa 

[0 0 3 7] ^fc. ^(O^ii^ V^l 2 a'. 12bCD 
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[0 0 3 8] y X/P^ U-MlCtt, HI 4 ct 5 

ttl *3 It * ***«J K » o X , »/h fcT y BBlTfAtt 

[0 0 3 9] ^^tt'r^l/- h 1 OtDffij&tCj; 
9, h 1 4^^^^^—^^^— h 1 3(7) 10 

-iffla^KSttfc-r^Wjf&TLl 9 a. I9b^5>* 
il-f>-^12a, 1 2 bP^IC^AUfc^ ^te. 

8. >^0W&?L1 6b. ^ «9 as 1 6 d 

1 6 ^— »» 16a <£>#fp)|w>f J&SfflcfrU #g*«?L 1 
[0 0 4 0] B6I1 ^l/-haEtT^f^x-^2 

o<nftM%\&mxtb*), 0 i3ovi i -vi i 

O(O0fflBiax-*>5„ 0 6, 7lC7^i-£3lc N -f\y—vm. 
EEST^V^-* 2 10ftOEI'>-h2 1, 

2 2, 2 3. 2 4, 2 5, 2 6, 2 7, 2 8. 2 9, 3 

[0 04 1] 4W£W>"- h21-30(D^, 
h 2 6, 2 8, 3 0O±®UlH flftlE=¥-v trx-f^W- 
h 1 0tcKlte>tt^#EE*Sl 6 (S5#ffi) i^jc-r 
5teg(-WMco®S'Jm^3 l^#*^j&£*v0^ 0 * 
fc. W«=»^ygg3 2 a t^tStt 

©IwJEmv'- h^a£*l^ttBB*Uftl^9 > K'<# — VX 30 
fc$ftT/^-yiS3 2 bJ&sjgj*;£*LXl^5„ 
[0 0 4 2] Eiv^-h 2 5, 2 7. 2 9GD_k®|Cf2. 

i(DCa5 3 i a i:*HCi-5ffl:«^jE«^- Y<r>ym\tt 
M4-L^i/>7^hv>°^— >-x$>-5Jtx^*— ^®^3 i 

b#JKj«£*L-C^<5o 1*X/** — ^«ffi3 1 b. 32b 
Bflfr^**tjELXl>S 0 El'>-h 2 2, 2 3, 2 4<D 
[0 0 4 3] a±a^BE«^- h 2 1 60±ffi^tt. flfrlB 

yii 3 2 m*h- zmmmm 3 4tt>K tn&mwmm 3 

1 (DmmUfa t iffi:^6iil:»ot 2 MlcKtt 

S*bfc*ffi«ffi3 3, 34C0F^JCfi, ^C0^ffi®^3 50 
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3. 3 4 tm^fflrtX, 3 5dS**S*tTl^6 0 

4fc. -7-^3 5(1 tlli3 3, 3 4il*H(;:*t 
JSLXKttk*VC^S 0 gP^. 3 3 f±«|ft<EHB 

WJ«K3 1 i: l»HJi*tt6UXK*te>*tXt^5fc», ^ 
-^3 5it Ml:(0«i]i«3 ii:»Lt i#il:#Jt 

[00 4 4] BME*T«<Z>flE«>'— h 3 0 £r|&l>X, fife 
<D£X£>JE«v'— h21-29 iCtt, jHrfi^ffittS 3 3 

iW^^-yifi3 1 b fc*S2vMcig3i-r*J:5 
iC, *-;U3 6*S§?K*ttXI/^ (B7#ffi) o 

B*l:*It|l3 4i, 

S32 a^T>^X^^~-^«ffi3 2 b M^ili" 
[0 0 4 5] 3 6,3 7 rtfctt, 8MH£*r 

t5et^)MHi3 3 t^««CtticSJHS^tS«t 5» 

J: 5«/a£jfrX^*p 

[0 0 4 6] H18^#^UX, ffitr^fax- 

^o»ii*fe^oi/NxiftMi-6 0 mrfEEEmr^ 

Eli/- h 2 6 (2 8, 3 0t>ltHI) SrKSSftfi^hyy 

i^-h 2 6, 2 8 ^^6t)^^Etv/- h 
f^ii^ot, f^^;u->t-/U3 6, 3 7<|r^K 
t6 0 RJ«^s JEmi/-h 2 2 (2 3. 2 4. 2 5, 2 

7. 2 9ti^«) Mi^hyy^^a^:^ 

S«rtt5»2**r^-h5 1 (*9 5j/^^y-^i/ 
- h) *OM-**b khl^ ^5*>#£l^-hi4 
5fi3f^S»(w»oX, /U3 7. 3 6$: 

2 l h y 2/ ^ ^«trffi-<^# $ SfW-TSfB 

3ifr>-h5 0 (ir9^ jy^^y-^v'- h) SrfiR* 

-r 5 1 1 1-, ^(om^(o o ibm±m<DjEm^- 1 2 1 

^^IMiCfp^t, ^;U-*-/U3 6. 3 7^r 

[0 0 4 7] ^y — h-5 2(7)^®(^, 

fltv'— h 2 6, 2 8, 3 0 t^SttSf^WUXttfig'J* 

ffi3 i&t^itx^^— yii3 2 b ^y— h 

5 1 O^^IC, ffi^i/— h22, 23, 24, 25, 2 
7, 2 9 fc/j^«Wi;i#LT3*^«fi3 2*3«fctW»X 
/^-^1S3 1 b^:, >/y-^^- h 5 0(7)^ffiicS 

3, 3 4i3j:^-^3 5^ ^rtt^ftt, h 

<o7st y — vPPBiJtcx^^-r^o w^*c v ^/w-*- 
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[0 0 4 8] ftl:fr>-h 5 0, 5 1. 5 2$r, iff 
6 0 r<7>£#, h^fi»'JSS3 1, — ^ 

^e>^®®3 2<7)iiga53 2 a . j£T'** — 3 2 b *3 

J:t/«B««3 3 36s«Ji*iR]lc#j6-rSJ:5^ ^o-> 
-h50^)illi3 3, 3 4*5<fcU^— ^ 3 5 j&SRffl 

— >"B;J®3 1 b&J;im®®f&3 313, ^/U— 
/V3 6&^LT«ftttl£8a«£*U = ^>'«ffi3 2, }# 
■C^^ — 1/WM3 2 bi^j;(;ili)i3 3fi N ^/p— & 

[0 0 4 9] fc*3, *ffi«ffi3 3, 3 4^-^35 

fi. t5tfRiai*ff S-efllj*Six, v— h5 0. 5 1, 5 

3iC*®ig3 3, 3 4 — 9 3 SfcWW^if 
i/-h 5 0, 5 1. 5 2£ftas¥S(£#6J: 5i£LT^ 

[0 0 5 0] -£<D;«JIft:£. /Emr^^^-^- 

#JE«T* — *<&*EttE 3 3, 3 4JLI::, Wffi 

J;o-ca?0^Bi»JUfe«ffi3 3. 3 4asBMb£*u.f£S£ 
t57^'^/U77S/ h*"— ://i"4 0 ^fiA/fcf+tt 
tta s B<fc£tf>TN iSli^t, Iffilg3 3, 34 

[00 5 1] ±E<0#M£Xgt£*5l^T. #v^- h 5 0 N 
5 1. 5 2GD3g/f ffcfi, i^^Oct^iCllX^-r^o 

^j^ttr^So Sot, £E«r^^a^-^rt^«ij 
f-f^u-hiota^wt, flsu«S3i&s 

[0 0 5 2] *CT% ElT^foLX-^ 2 0(7^±M(- 
^ a»<7)-7-^3 5WiBF^tVfP2 (B8) £ 
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ifi mz-gc-tz #>v—*?z 1 1^17 ^f^x-^ 2 0 

[0053] ^— * 3 5 \zL&z-xmmmm 3 3 , 
34 (^^±^«rfe*mffi»*^^smcD«fflj&s»* 

fc6fc#>, flJ3UAtt3 1 C0±*^fS-r^-^-^ 3 5&r 
10 ffl^5r<h^ft)cJ:i\ 

[0 0 5 4] ^com. !Ei7^fax-^©iiii3 
3, 3 4 117 1/^7^7 7 7 0^ 
I, ^7 1/^^77 5/ h^-//M 0 
X, t^t^fiS'JSS3 1 t 3*^183 2 i:0|B^s 

awo^^wwttfwj: 8 ^miE^ranu mum 

S3 1 £ =^ei^WM3 2 t <DPfl{^#5*^SEES'>— h 2 

O^tt'r^u- h 1 0^7U^i/7^77 ^ Vfr 
20 -^4 0 i^f^f ^ t> S 0 

[0 0 5 5] fcfe. h21-24«t ^^e>S 

813 2|^±^0imfii3 3, 3 4l£&£*L6<^Xfc9 

*3J:W£E«->— h 2 5 — 2 9 <Di£t£Jf *Sffi 
*^i 6Xfa^<Dfr&M^Z±5\z:i-Zfaft<D#o3L@b 

[0 0 5 6] ^IT> El^^v^x^ h — y K6iC 
30 ^frt^/E^T^^m— ^ 2 Otf>4HBBUStffi3 1 <£» 5 *> 
ffiS.^flg'J«ffi3 1 <b. =i^e>«ffi3 2 fcoPAlcmEE* 

fi!3««ffi3 1 CMlt^i:, I£m\^£Z>mmJjfa 

6(^^-fy^^\ 7X/H 5^5>«ajRi: 

[0 0 5 7] H±KWUJ:5I^ *Hlli«^7— f 
y^^xj/hyy^iooia^ Etr^fax 
-^20 muss 3 i (o&M^-r^—^ 

40 3 5*Slfi£jh,T^5<0-C% fiS««ffi3 1 <D{4B^r^Si- 

36xa^*3«ts*i»xaj:o-c. Etr^fax-^2 
[0 0 5 8] £*_k, ±Eltlfc«^a-5#*56MS:tftWU 

50 < s *ftw<D&%%mii'te^mmftTm*<D&&&M 
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[0 0 5 9] 0(;ttf, ±RjtJt*IB^*3l/^-Cf4, ^— * 

3 5iiffitr^fax-^ 2 0"<o*±Ji2 i<D*Bfc:K 

[0 0 6 0] Sfc, *j06*«lr*3t^-Cf4, ^^3 5 
^$ii:XKit6r ir(rfi|5S^$^-fs «»0>fl5'J«ffi3 

[0 0 6 1] *fc. ^— * 3 5tt> rtSMMEJ: LTflB'J 
2£l@gfl®^3 l kW«»!:#JEAai:»J6U-C«iJfcH 
3 2 i:flB«m«3 1^6*Srt»««i<Offi1t*:*>6t>i- 

[0 0 6 2] 20 

j: o t x u * £ c £ie®-r 5 r £ ^ 

Mmmzft^fenTfT-^^-* tmfr&ttx. mm 

[0 0 6 3] 8t*«2^iStt^>r S^ny h^y V* 

Wfi — U/t<OTfc*»«R ** 6 ^ -5 <D 
X\, *rt»««^J«:tfcffi«S:lea-rsCi:dS-e#5. 
[0 0 6 4] »*«3^1E«^>r b^V 

2/ h:/y > KO«i-S»*^Jp*., Etr^f^ 

6 n £ as-e # 5 <t ^ 5 s. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet printer arm head characterized by giving a mark which shows a location of 
said internal electrode to the surface of said electrostrictive actuator in an ink jet printer arm 
head constituted in piles in a cavity plate which has a pressure room for every two or more 
nozzles and two or more of its nozzles, and an electrostrictive actuator of a plate mold which 
carried out the laminating of two or more internal electrodes prepared by corresponding for said 
every pressure room on both sides of a piezo-electric sheet. 

[Claim 2] Said mark is an ink jet printer arm head according to claim 1 characterized by 
preparing more than one in a location corresponding to two or more of said internal electrodes 
and ones to one. 

[Claim 3] said electrostrictive actuator should be caught in the surface with said internal 
electrode — an ink jet printer arm head according to claim 1 or 2 characterized by carrying out 
the laminating of the sheet which is not to said piezo-electric sheet and one, equipping them 
with it, and equipping with said mark the inner surface which set a gap from a periphery of a 
sheet of the surface. 

[Claim 4] It is the ink jet printer arm head according to claim 3 which said electrostrictive 
actuator has two or more surface electrodes which are connected with said each internal 
electrode, and are prolonged from an external control circuit, and in which a wiring member and 
connection are possible along with a side edge prolonged in the array direction of said internal 
electrode and parallel of a sheet of said surface, and is characterized by for said mark setting a 
gap and locating it from said two or more surface electrodes. 

[Claim 5] It is the ink jet printer arm head according to claim 4 which said pressure room and 
internal electrode are arranged by two trains, and said two or more surface electrodes are 
arranged along with two side edges which a sheet of said surface counters corresponding to an 
internal electrode of each of said train, and is characterized by locating said mark between trains 
of said surface electrode which met said two side edges. 

[Claim 6] Said mark is an ink jet printer arm head given in either of claims 1-5 characterized by 
consisting of almost same materials as said internal electrode. 

[Claim 7] Said mark is an ink jet printer arm head given in either of claims 4-6 characterized by 
consisting of almost same thickness as said surface electrode. 

[Claim 8] A cavity plate which has a pressure room for every two or more nozzles and two or 
more of its nozzles, In a manufacture method of an ink jet printer arm head constituted in piles in 
an electrostrictive actuator of a plate mold which carried out the laminating of two or more 
internal electrodes prepared by corresponding for said every pressure room on both sides of a 
piezo-electric sheet The 1st presswork which carries out printing formation of said two or more 
internal electrodes at the 1 st web material used as said piezo-electric sheet, The 2nd presswork 
which carries out printing formation of two or more marks which show a location of each of said 
internal electrode to the 2nd web material by which a laminating is carried out to said 1st web 
material, A laminating production process which carries out the laminating of said 1st web 
material which carried out printing formation of said internal electrode, and said 2nd web material 
which carried out printing formation of said mark so that said mark and said internal electrode 
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may be made to correspond and said mark may be exposed to the surface, A manufacture 
method of an ink jet printer arm head characterized by ** equipped with a sintering production 
process which sinters said said 1st web material by which the laminating was carried out and 
said 2nd web material, and is unified. 

[Claim 9] Said 2nd presswork is the manufacture method of an ink jet printer arm head according 
to claim 8 characterized by carrying out printing formation of a wiring member and two or more 
connectable surface electrodes which are connected with said mark and said each internal 
electrode, and are prolonged from an external control circuit at coincidence. 
[Claim 10] A manufacture method of an ink jet printer arm head according to claim 9 
characterized by having a production process which carries out printing formation of the 
electrode material further on said two or more surface electrodes after said sintering production 
process. 

[Claim 11] A manufacture method of an ink jet printer arm head given in either of claims 8-10 
characterized by having a production process which combines a cavity plate which has said 
pressure room of a gap which measured a gap of a mark of said plurality after said sintering 
production process, and suited the gap, and said electrostrictive actuator. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the ink jet 
printer arm head which can grasp easily the location of the electrode disposition which produced 
the gap in the manufacturing process of an electrostrictive actuator, and its manufacture method 
about an ink jet print head. 
[0002] 

[Description of the Prior Art] The piezo-electric type ink jet printer arm head of the mold of the 
advanced technology on demand The cavity plate which equipped JP, 4-341 851, A with two or 
more nozzles and the pressure room for every nozzle of this like a publication, It consists of an 
electrostrictive actuator of the plate mold which carried out the laminating on both sides of the 
piezo-electric sheet with the common electrode common to plane individual electrode and two 
or more adjoining pressure rooms which were formed for said every pressure room. A laminating 
is carried out and said cavity plate constitutes this electrostrictive actuator so that the 
electrode according to each in the electrostrictive actuator concerned may correspond to each 
pressure room. 

[0003] Thus, said electrostrictive actuator in the constituted ink jet printer arm head pulled out 
the edge of the electrode according to each to the edge of a piezo-electric sheet, and it formed 
the side electrode which flow on the edge and the electric target of the electrode according to 
each [ said ] at least in the side of the direction of a laminating by spreading of metaled vacuum 
deposition, sputtering, or a conductive paste etc., and it constituted it so that it might connect 
outside through each of this side electrode. 

[0004] Moreover, while preparing the through hole penetrated in the thickness direction of a 
piezo-electric sheet corresponding to the location in which each electrode is prepared as a 
configuration which connects electrically the common electrodes and individual electrodes in an 
electrostrictive actuator in the direction of a laminating, respectively, filling up each through hole 
with conductive paste, respectively and making sequential connection of the individual electrodes 
or common electrodes of the direction of a laminating, drawing to the surface of an 
electrostrictive actuator is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if a piezo-electric sheet is sintered, it will 
be contracted, and the pitch of an individual electrode becomes small as known from the former. 
For this reason, although the green sheet which counts upon contraction beforehand and turns 
into a piezo-electric sheet is manufactured, a part for the center section of a green sheet differs 
in the amount of contraction from a circumference portion, and the amount of contraction still 
changes with locations also in a sintering furnace. Therefore, if an electrostrictive actuator and 
the cavity plate created with the metallic material etc. are combined with arbitration, it will arise 
that the pitch of an individual electrode and the pitch of the pressure room of a cavity plate do 
not suit. 

[0006] For this reason, the pitch of an individual electrode must be measured after the above- 
mentioned sintering, and the pitch of the pressure room of a cavity plate and the suiting 
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electrostrictive actuator must be combined with a cavity plate. However, in the electrostrictive 
actuator equipped with the through hole mentioned above, since an individual electrode does not 
appear from the outside, the pitch cannot be measured. Moreover, although it has exposed to 
the surface, since the edge of a through hole is located in the periphery of an electrostrictive 
actuator, even if the part in which an individual electrode is located may differ from the amount 
of contraction and it uses the edge of the through hole for measurement of a pitch, it cannot 
grasp the pitch of an individual electrode easily correctly. 

[0007] As mentioned above, although a pitch can be somehow measured in what forms a side 
electrode in the side of an electrostrictive actuator since the edge of an individual electrode is 
exposed to the side if it is before forming a side electrode, the thickness of the electrode 
exposed to the side of the direction of a laminating comes out only, and, for a certain reason, it 
is hard to measure it And as mentioned above, since this location is the periphery of an 
electrostrictive actuator, the part in which the principal part of an individual electrode is located 
differs from the amount of contraction, and it cannot grasp the pitch of an individual electrode 
easily correctly. 

[0008] This invention is made in order to solve the trouble mentioned above, and it aims at 
offering the ink jet printer arm head which can grasp easily the location of the electrode 
disposition which produced the gap in the manufacturing process of an electrostrictive actuator, 
and its manufacture method. 
[0009] 

[Means for Solving the Problem] In order to attain this purpose, an ink jet printer arm head 
according to claim 1 is constituted in piles, and gets down from a cavity plate which has a 
pressure room for every two or more nozzles and two or more of its nozzles, and an 
electrostrictive actuator of a plate mold which carried out the laminating of two or more internal 
electrodes prepared by corresponding for said every pressure room on both sides of a piezo- 
electric sheet, and a mark which shows a location of said internal electrode is given to the 
surface of said electrostrictive actuator. 

[0010] According to this ink jet printer arm head according to claim 1, if voltage is impressed to 
an internal electrode of arbitration among two or more internal electrodes, distortion of the 
direction of a laminating by that piezo-electricity will occur, a pressure by this distortion — by 
reducing content volume of a pressure room corresponding to that internal electrode, ink of that 
pressure interior of a room breathes out liquid drop-like from a nozzle, and printing is performed 
in a form. Therefore, although it is necessary to make an internal electrode prepared in an 
electrostrictive actuator, and a pressure room established in a cavity plate correspond and it 
needs to carry out a laminating, a gap produces it in a location of an internal electrode by 
sintering in a manufacturing process of an electrostrictive actuator. In order to grasp a location 
of an internal electrode which this gap produced, a mark which shows a location of said internal 
electrode is given to the surface of said electrostrictive actuator. 

[001 1] In order that an ink jet printer arm head according to claim 2 may grasp a location of each 
internal electrode in an ink jet printer arm head according to claim 1, two or more said account 
marks are prepared in a location corresponding to two or more of said internal electrodes and 
ones to one. 

[0012] in an ink jet printer arm head according to claim 1 or 2, said electrostrictive actuator 
should be caught [ an ink jet printer arm head according to claim 3 ] in the surface with said 
internal electrode — in order to carry out the laminating of the sheet which is not to said piezo- 
electric sheet and one, to equip them with it and to grasp a location of an internal electrode in 
the interior, the inner surface which set a gap from a periphery of a sheet of the surface is 
equipped with said mark. 

[0013] An ink jet printer arm head according to claim 4 has two or more surface electrodes 
which said electrostrictive actuator is connected with said each internal electrode in an ink jet 
printer arm head according to claim 3 along with a side edge prolonged in the array direction of 
said internal electrode and parallel of a sheet of said surface, and are prolonged from an external 
control circuit and in which a wiring member and connection are possible, and from said two or 
more surface electrodes, said mark sets a gap and is located. 
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[0014] In an ink jet printer arm head according to claim 4, a pressure room and an internal 

electrode are arranged for an ink jet printer arm head according to claim 5 by two trains, said 

two or more surface electrodes are arranged along with two side edges which a sheet of said 

surface counters corresponding to an internal electrode of each of said train, and said mark is 

located between trains of said surface electrode which met said two side edges. 

[0015] In an ink jet printer arm head given in either of claims 1-5, since said mark makes a 

location gap of an internal electrode and the same gap reflect, an ink jet printer arm head 

according to claim 6 consists of almost same materials as said internal electrode. 

[0016] An ink jet printer arm head according to claim 7 consists of thickness as said surface 

electrode with said almost same mark in an ink jet printer arm head given in either of claims 1-6. 

[0017] A manufacture method of an ink jet printer arm head according to claim 8 A cavity plate 
which has a pressure room for every two or more nozzles and two or more of its nozzles, An 
electrostrictive actuator of a plate mold which carried out the laminating of two or more internal 
electrodes prepared by corresponding for said every pressure room on both sides of a piezo- 
electric sheet is constituted in piles. The 1st presswork which carries out printing formation of 
said two or more internal electrodes at the 1st web material used as said piezo-electric sheet, 
The 2nd presswork which carries out printing formation of two or more marks which show a 
location of each of said internal electrode to the 2nd web material by which a laminating is 
carried out to said 1st web material, A laminating production process which carries out the 
laminating of said 1st web material which carried out printing formation of said internal electrode, 
and said 2nd web material which carried out printing formation of said mark so that said mark 
and said internal electrode may be made to correspond and said mark may be exposed to the 
surface, It has a sintering production process which sinters said said 1st web material by which 
the laminating was carried out and said 2nd web material, and is unified. 

[0018] According to a manufacture method of this ink jet printer arm head according to claim 8, 
in an ink jet printer arm head, if voltage is impressed to an internal electrode of arbitration 
among two or more internal electrodes, distortion of the direction of a laminating by that piezo- 
electricity will occur, a pressure by this distortion — by reducing content volume of a pressure 
room corresponding to that internal electrode, ink of this pressure interior of a room breathes 
out liquid drop-like from a nozzle, and printing is performed in a form. Here, as for an 
electrostrictive actuator in which an internal electrode was prepared, printing formation of two or 
more individual electrodes is first carried out by the 1st presswork at the 1st web material. Next, 
printing formation of the mark which showed a location of two or more individual electrodes to 
the 2nd web material by the 2nd presswork is carried out And a laminating is carried out so that 
a mark and an internal electrode may be made to correspond and a mark may be exposed to the 
surface with a laminating production process. It is manufactured by unifying this the 1st web 
material and 2nd web material by which the laminating was carried out according to a sintering 
production process. For this reason, in a sintering join production process, even if it is the case 
where a location gap of an internal electrode arises, a location of an internal electrode can be 
grasped from the outside by the mark which was formed of the 2nd presswork and exposed to 
the surface. 

[0019] A manufacture method of an ink jet printer arm head according to claim 9 prints to 
coincidence a wiring member and two or more connectable surface electrodes which said 2nd 
presswork is connected with said mark and said each internal electrode for reduction of 
presswork, and are prolonged from an external control circuit in a manufacture method of an ink 
jet printer arm head according to claim 8. 

[0020] In a manufacture method of an ink jet printer arm head according to claim 9, a 
manufacture method of an ink jet printer arm head according to claim 10 is equipped with a 
production process which carries out printing formation of the electrode material further on said 
two or more surface electrodes after said sintering production process in order to make easy 
connection with a wiring member prolonged from an external control circuit. 
[0021] In a manufacture method of an ink jet printer arm head given in either of claims 8-10, a 
manufacture method of an ink jet printer arm head according to claim 1 1 measured a gap of a 
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mark of said plurality after said sintering production process, and is equipped with a production 
process which combines a cavity plate which has said pressure room of a gap which suited the 
gap, and said electrostrictive actuator. 
[0022] 

[Embodiment of the Invention] Hereafter, the desirable example of this invention is explained 
with reference to an accompanying drawing. Drawing 1 is the perspective diagram showing the 
color ink jet printer which is the gestalt of operation of the ink jet arm head of this invention. In 
drawing 1 this color ink jet printer 100 For example, the ink cartridge 61 with which cyanogen, a 
Magenta, yellow, and the color ink of four colors of black are filled up, respectively, The head unit 

63 equipped with the piezo-electric type ink jet arm head 6 for printing in a form 62, The 
carriage 64 with which an ink cartridge 61 and the head unit 63 are carried, It extended in the 
drive unit 65 which makes the both-way migration of this carriage 64 carry out in the direction of 
a straight line, and the both-way migration direction of carriage 64, and has the platen roller 66 
by which opposite arrangement is carried out with the piezo-electric formula ink jet arm head 6, 
and purge equipment 67. 

[0023] The carriage shaft 71 which the drive unit 65 is arranged at the lower limit section of 
carriage 64, and is prolonged in parallel with a platen roller 66, The guide plate 72 which is 
arranged at the upper limit section of carriage 64, and is prolonged in parallel with the carriage 
shaft 71, It is between the carriage shaft 71 and guide plate 72, and consists of an endless belt 
75 over which it was built between two pulleys 73 and 74 arranged to the both ends of the 
carriage shaft 71, and these pulleys 73 and 74 and which was joined to carriage 64. 
[0024] And if positive inverse rotation of one pulley 73 is carried out by the drive of a motor, in 
connection with the positive inverse rotation of the pulley 73, both-way migration of the carriage 

64 joined to the endless belt 75 will be carried out in the direction of a straight line along with 
the carriage shaft 71 and a guide plate 72. 

[0025] Paper is fed from the sheet paper cassette (not shown) prepared in the side of an ink jet 
printer 100, it is introduced between the piezo-electric type ink jet arm head 6 and a platen 
roller 66, predetermined printing is made in the ink breathed out from the piezo-electric type ink 
jet arm head 6, and paper is delivered to a form 62 after that In addition, in drawing 1 , 
illustration of the feed device of a form 62 and a delivery device is omitted. 
[0026] When it is prepared in the side of a platen roller 66 and the head unit 63 is in a reset 
location, purge equipment 67 is arranged so that the piezo-electric type ink jet arm head 6 may 
be countered. The purge cap 81 which contacts to the effective area of the nozzle concerned so 
that this purge equipment 67 may cover two or more nozzles which the piezo-electric type ink 
jet arm head 6 mentions later. It has a pump 82 and a cam 83, and the ink reservoir section 84. 
When the head unit 63 is in a reset location, the nozzle of the piezo-electric type ink jet arm 
head 6 with the purge cap 81 A cover, He is trying to aim at recovery of the piezo-electric type 
ink jet arm head 6 by attracting the defect ink containing the air bubbles with which the interior 
of the piezo-electric type ink jet arm head 6 is covered with a pump 82 the drive of a cam 83. 
The attracted defect ink can be collected in the ink reservoir section 84. 

[0027] After printing is completed, cap 85 is a wrap thing about two or more nozzles 15 (refer to 
drawing 2 ) of the piezo-electric type ink jet arm head 6 carried in the carriage 64 returned to a 
reset location, in order to prevent desiccation of ink. 

[0028] Drawing 2 shows the perspective diagram which turned the nozzle 15 side of the head 
unit 63 up. The head unit 63 carried in the carriage 64 it runs along with a form 62 As shown in 
drawing 2 , it is formed in the abbreviation box-like of upper surface disconnection, and has the 
loading section which can equip with four ink cartridges 61 free [ attachment and detachment ] 
from the upper part To about 1 of this loading section flank The ink supply paths 4a, 4b, 4c, and 
4d connectable with the ink emission section of each ink cartridge 61 are open for free passage 
to the inferior surface of tongue of the bottom plate 5 of the head unit 63. In addition, PAKKIGU 
47, such as the ink feed holes 19a and 19b which the head unit 63 mentions later, and a product 
made of rubber which could be made to carry out close, is arranged at this ink supply path. 
[0029] Four supporters 8 for making four piezo-electric type ink jet arm heads 6 arrange in 
parallel, and arranging in the inferior-surface-of-tongue side of a bottom plate 5, are formed a ** 
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with a stage. It is formed in this each supporter 8 so that two or more dead air space 9a and 9b 
for fixing with UV binder may penetrate up and down. 

[0030] Drawing 3 shows the perspective diagram of the piezo-electric type ink jet arm head 6. 
Ink places the regurgitation upside down from the nozzle 1 5 by which the flexible flat cable 40 
puts [ as opposed to / as the piezo-electric type ink jet arm head 6 is shown in drawing 3 / the 
cavity plate 10 of a laminating mold, and this cavity plate 10 ] on the electrostrictive actuator 20 
and the upper surface of the adhesion and plate mold by which a laminating is carried out 
through an adhesives or adhesion sheet for electrical installation with an external instrument, is 
joined, and is constituted, and the opening was carried out to the inferior-surface-ofH:ongue side 
of the cavity plate 10. In addition, an electrostrictive actuator 20 is explained to details in 
drawing 6 . 

[0031] Drawing 4 shows the decomposition perspective diagram of the cavity plate 10. Drawing 5 
shows the decomposition expansion perspective diagram of the cavity plate 10. The cavity plate 

10 is the structure which piled up, joined and carried out the laminating of the thin metal plate of 
five sheets of the manifold plate 1 2 of 1 1 or 2 nozzle plates, the spacer plate 1 3, and a base 
plate 14 with adhesives, respectively, as shown in drawing 4 . With this operation gestalt, 42%, 
each of these plates 11-14 are the products made from a nickel alloy steel plate (42 alloys), and 
have the thickness of 50 micrometers - about 1 50 micrometers. In addition, each of these plates 
11-14 are not restricted to metal, for example, may be formed with resin. 

[0032] As shown in a base plate 14 at drawing 5 , two or more pressure rooms 16 of the narrow 
width prolonged in the direction which intersects perpendicularly to the longitudinal direction of a 
base plate 14 are drilled by two trains in the alternate array. Moreover, 16d of converging 
sections connected with each pressure room 1 6 and ink feed-holes 1 6b connected with the 1 6d 
of the converging sections concerned are cut in the spacer plate 13 side of a base plate 14. 
Each ink feed-holes 16b is open for free passage to common ink room 12a in the manifold plate 
12 through each ink feed holes 18 drilled in the right-and-left both-sides part in the spacer plate 
13. The cross section which intersects perpendicularly with the direction where the ink in 16d of 
each converging section flows here has structure smaller than the cross section concerned in 
each pressure room 16. This is for increasing passage resistance by making small the cross 
section of 1 6d of converging sections. 

[0033] End section 16a of each pressure room 16 is open for free passage through the through 
tube 17 of the diameter of minute currently drilled by the nozzle 15 of the alternate array in a 
nozzle plate 1 1 in the alternate array as well as the spacer plate 13 and two manifold plates 12. 
[0034] Moreover, as shown in a base plate 14 and the spacer plate 13 at drawing 4 , two ink 
feed-holes 19a for supplying ink to two common ink room 12a in the manifold plate 12 from a 
common ink cartridge is drilled. 

[0035] As shown in drawing 4 , there are two common ink rooms in two manifold plates 12X and 
12Y on both sides of the train which two or more nozzles 15 which can be set to a nozzle plate 

11 make. These common ink rooms 12a and 12b extend for a long time in the direction of a train 
which two or more nozzles 1 5 concerned make to two or more nozzle 1 5 effective-area side 
which are located in a field parallel to the field which two or more pressure rooms 16 which can 
be set to a base plate 14 make, and can be set to a nozzle plate 1 1 rather than two or more 
pressure rooms 16 concerned. Common ink room 12a of one manifold plate 12X is drilled so that 
it may penetrate in the direction of a board, and common ink room 12a of manifold plate 12Y of 
another side closes a base side, and is cut. 

[0036] Moreover, the common ink rooms 12a and 12b are configurations to which the cross 
section decreases at a fixed rate in the direction which separates from the ink feed holes 19a 
and 19b concerned in the edge distant from the ink feed holes 19a and 19b. This is for being 
easy to discharge the residual air bubbles with which the edge of the common ink rooms 1 2a and 
1 2b is easy to be covered. 

[0037] Moreover, the upper surface of these common ink rooms 12a and 12b has structure 
sealed by the laminating of the spacer plate 13 to two manifold plates 12. 

[0038] As shown in drawing 4 , the nozzle 15 for two or more ink regurgitation of the diameter 
(this operation gestalt about 25 micrometers) of minute is drilled in the nozzle plate 1 1 in the 
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alternate array at intervals of the minute pitch along with the longitudinal direction in the nozzle 
plate 11 concerned. 

[0039] The ink which flowed in common ink room 12a and 12b is distributed to each pressure 
room 16 by the configuration of the above cavity plate 10 through each ink feed holes 18, each 
ink feed-holes 16b, and 16d of converging sections from the ink feed holes 19a and 19b drilled in 
the end section of a base plate 14 and the spacer plate 13. And ink will flow in the direction of 
end section 16a of each pressure room 16, and it will pass along each through tube 17, and will 
result in the nozzle 15 corresponding to each pressure room 16. 

[0040] Drawing 6 is the decomposition perspective diagram of the plate mold electrostrictive 
actuator 20, and drawing 7 is the cross section of the plate mold electrostrictive actuator 20 of 
the direction of an arrow head in the VII-VII line of drawing 3 . As shown in drawing 6 and 7, the 
plate mold electrostrictive actuator 20 is formed in the structure which carried out the 
laminating of the piezo-electric sheets 21, 22, 23, 24, 25, 26, 27, 28, 29, and 30 often sheets. 
[0041] The individual electrode 31 of a narrow width is respectively formed in the location 
corresponding to each pressure room 16 (refer to drawing 5 ) established in said cavity plate 10 
on the upper surface of the piezo-electric sheets 26, 28, and 30 among each piezo-electric 
sheets 21-30. moreover, it is the land pattern which does not participate in deformation of a 
piezo-electric sheet in edge 32a of the common electrode 32 mentioned later, and a 
corresponding location — it throws away and pattern electrode 32b is formed. 
[0042] The band-like common electrode 32 which turns into a common electrode to two or more 
pressure rooms 1 6 is formed in the upper surface of the piezo-electric sheets 25, 27, and 29. 
moreover, it is the land pattern which does not participate in deformation of a piezo-electric 
sheet in edge 31a of the above-mentioned individual electrode 31, and a corresponding location 
— it throws away and pattern electrode 31b is formed. It threw away and the pattern electrodes 
31b and 32b were formed in the same thickness as the individual electrode 31 and the common 
electrode 32, and when the laminating of the piezo-electric sheet is carried out so that it may 
mention later, it has amended denting the piezo-electric sheet of a portion without the individual 
electrode 31 and the common electrode 32. Although the upper surface of the piezo-electric 
sheets 22, 23, and 24 is also reached common electrode 32, it throws away into it and pattern 
electrode 31b is formed, piezo-electric actuation is not carried out to these sheets. 
[0043] The surface electrode 33 to each of said individual electrode 31 and the surface 
electrode 34 to said common electrode 32 are formed in the upper surface of the piezo-electric 
sheet 21 of the maximum upper case at two trains along with the array direction of said 
individual electrode 31, and the side edge prolonged in parallel. Moreover, among the surface 
electrodes 33 and 34 formed in the piezo-electric sheet 21 above-mentioned upper surface at 
two trains, the surface electrodes 33 and 34 and between are opened, and the mark 35 is 
formed. Moreover, the mark 35 is formed corresponding to surface electrodes 33 and 34 and 1 to 
1. That is, since the surface electrode 33 is formed corresponding to two or more individual 
electrodes 31 and 1 to 1, the mark 35 will be formed to two or more individual electrodes 31 
corresponding to 1 to 1. 

[0044] Except for the piezo-electric sheet 30 of said bottom, the through hole 36 is drilled by all 
other piezo-electric sheets 21-29 so that said surface electrode 33 and the location (the same 
vertical location) corresponding to it may reach individual electrode 31, it may throw away and 
pattern electrode 31b may be mutually open for free passage (refer to drawing 7 ). The through 
hole 37 is drilled so that a surface electrode 34 and the location corresponding to it may 
common electrode 32a Reach similarly, it may throw away and pattern electrode 32b may be 
mutually open for free passage. 

[0045] into a through hole 36 and 37, it fills up with a conductive material, it is constituted so 
that individual electrode 31 comrades of each class and it, and the corresponding surface 
electrode 33 of a location may be connected electrically, and common electrode 32 comrades of 
each class and it, and the corresponding surface electrode 34 of a location are connected 
electrically similarly — I will obtain — it is constituted. 

[0046] Next, the manufacture method of an electrostrictive actuator is explained with reference 
to drawing 8 . Drawing 8 is the perspective diagram showing patterns, such as an individual 
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electrode in the material sheet of said electrostrictive actuator, a common electrode, and a 
surface electrode. First, while fabricating the 1 st material sheet 52 (ceramic green sheet) which 
has the magnitude which arranged two or more piezo-electric sheets 26 (the same is said of 28 
30) in in the shape of a matrix, although it becomes the piezo-electric sheets 26 and 28, through 
holes 36 and 37 are beforehand drilled along the periphery of the part used as each piezo- 
electric sheet While fabricating the 2nd material sheet 51 (ceramic green sheet) which similarly 
has the magnitude which arranged two or more piezo-electric sheets 22 (the same is said of 23, 
24, 25, 27, and 29) in in the shape of a matrix, through holes 37 and 36 are beforehand drilled 
along the periphery of the part used as each piezo-electric sheet Furthermore, while fabricating 
the 3rd material sheet 50 (ceramic green sheet) which has like the above the magnitude which 
arranged two or more piezo-electric sheets 21 of the maximum upper layer in in the shape of a 
matrix, through holes 36 and 37 are drilled along the periphery of the part which serves as the 
piezo-electric sheet 21 of the maximum upper layer among the surface. 
[0047] To the part used as each piezo-electric sheets 26, 28, and 30, the surface of a green 
sheet 52 is reached individual electrode 31, and it throws away into it. Next pattern electrode 
32b To the part used as the piezo-electric sheets 22, 23, 24, 25, 27, and 29, the surface of a 
green sheet 51 is reached common electrode 32, and it throws away into it. Pattern electrode 
31b Surface electrodes 33 and 34 and a mark 35 are formed in the surface of a green sheet 50 
by screen-stencil of a ******-strike to the part used as the piezo-electric sheet 21 of the 
maximum upper layer, respectively. Here, since it has penetrated to the vertical double width 
side of each green sheet, said conductive paste invades also in each through hole 36 and 37, and 
****** 0 f each through holes 36 and 37 becomes possible in respect of the upper and lower 
sides of a piezo-electric sheet by each electrode section through each through holes 36 and 37. 
Moreover, since a mark 35 can be printed to surface electrodes 33 and 34 and coincidence, it is 
not necessary to establish the production process which newly marks, since the mark 35 
furthermore consists of almost same materials as the individual electrode 31 — the below- 
mentioned sintering production process — a location gap of the internal electrode produced by 
contraction to kick and the same gap can be made to reflect by the mark 35 
[0048] Next, the laminating of each sheets 50, 51, and 52 is carried out this time — the 
individual electrode 31 of each sheet — throwing away — pattern electrode 31b and a surface 
electrode 33 — the direction of a laminating — corresponding — edge 32a of the common 
electrode 32 — it sinters [ carry out a laminating, degrease and ] and unifies so that it may 
throw away and pattern electrode 32b and a surface electrode 33 may correspond in the 
direction of a laminating, and so that the surface electrodes 33 and 34 and mark 35 of a sheet 50 
may be exposed, the individual electrode 31 of each sheet by which the laminating was carried 
out by this up and down — it throws away and pattern electrode 31b and a surface electrode 33 
are electrically connected through a through hole 36 — having — the common electrode 32 — it 
throws away and pattern electrode 32b and a surface electrode 33 are electrically connected 
through a through hole 37. 

[0049] In addition, surface electrodes 33 and 34 and a mark 35 consist of almost same thickness, 
and in case the laminating of the sheets 50, 51, and 52 is carried out and it presses down with a 
flat fixture from vertical both sides, surface electrodes 33 and 34 and a mark 35 are made for a 
presserfoot, sheets 50 and 51, and the 52 whole to become flat at coincidence so that the 
portion between surface electrodes 33 and 34 may not come floating. 

[0050] Then, the layered product is cut for every electrostrictive actuator in the location of the 
two-dot chain line of drawing 8 . Furthermore, printing formation of the electrode material is 
again carried out on the surface electrode 33 of each electrostrictive actuator, and 34. This is 
for improving soldering nature by the electrodes 33 and 34 printed according to the 
aforementioned sintering production process at the beginning oxidizing, and printing electrode 
material further on a surface electrode 33 and 34 after a sintering production process, since 
soldering nature with the flexible flat cable 40 mentioned later worsens. 

[0051] In the above-mentioned sintering production process, the layered product of each sheets 
50, 51, and 52 is contracted as everyone knows. It is known that the amount of contraction is . 
different in a part for a center section and the periphery portion of the sheet, and the amount of 
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contraction is different also in the same sintering furnace with a location. Therefore, if the pitch 
of the individual electrode 31 will be different for every electrostrictive actuator and it combines 
with the cavity plate 10 at arbitration, the individual electrode 31 and the pressure room 16 may 
not correspond. 

[0052] Then, the above-mentioned amount of contraction is grasped by the mark 35 formed in 
the upper surface of an electrostrictive actuator 20. That is, the above-mentioned amount of 
contraction is measured by measuring the pitch P2 ( drawing 8 ) between the both ends of two 
or more marks 35. And the measurand is divided into two or more groups for every 
predetermined range, and the pitch of the pressure room 16 of the cavity plate 10 is measured 
similarly, it divides into two or more groups for every predetermined range, and both pitches join 
combining an electrostrictive actuator 20 and the cavity plate 10 for every group mostly in 
agreement 

[0053] In addition, it can change to a mark 35 and the pitch of surface electrodes 33 and 34 (the 
condition before forming new electrode material on it is desirable) can also be measured. 
However, since the amounts of contraction of the center of an electrostrictive actuator and a 
periphery portion may differ, it is best to use the mark [ / above the individual electrode 31 ] 35. 

[0054] Then, the flexible flat cable 40 is joined to the surface electrodes 33 and 34 of an 
electrostrictive actuator, and it lets the flexible flat cable 40 pass, and among all the individual 
electrodes 31 and common electrodes 32, rather than the time of the usual ink injection 
actuation, the high voltage is impressed, polarization processing of the portion of the piezo- 
electric sheets 25-29 inserted between the individual electrode 31 and the common electrode 32 
is carried out, and those portions are formed as a barrier layer. It can also carry out, before 
joining this polarization ****** and an electrostrictive actuator 20 to the cavity plate 10 or the 
flexible flat cable 40. 

[0055] In addition, the piezo-electric sheets 21-24 are [ only being inserted into common 
electrode 32 comrades or surface electrodes 33 and 34, and ], and since polarization is not 
carried out, they do not carry out piezo-electric actuation. These sheets function as a restricted 
layer for making it the barrier layer of the piezo-electric sheets 25-29 deform only in the 
pressure room 16 directions, in order for an electrostrictive actuator to curve, or to lenticulate 
in a sintering production process and not to spoil the smoothness. 

[0056] And distortion of the direction of a laminating by piezo-electricity occurs in the activity 
section corresponding to the individual electrode 31 which impressed voltage among piezo- 
electric sheets by impressing voltage between the individual electrode 31 of arbitration, and the 
common electrode 32 among the electrodes 31 according to each of the electrostrictive 
actuator 20 in the piezo-electric type ink jet arm head 6. And by the pressure by this distortion, 
the ink in this pressure room 16 breathes out liquid drop-like from a nozzle 15, and 
predetermined printing to a form 62 is performed. 

[0057] Since the mark 35 which shows the location of the individual electrode 31 is given to the 
surface of an electrostrictive actuator 20 according to the color ink jet printer 100 of this 
example as explained above, the location of the individual electrode 31 can be grasped easily, 
namely, the sintering production process in the manufacturing process of an electrostrictive 
actuator — even if an electrostrictive actuator 20 contracts, by this mark 35, the location of the 
individual electrode 31 which produced gap by contraction can be easily measured from the 
outside, and the ink injection engine performance which was excellent in expected can be 
demonstrated combining it and the pressure room 16 of the cavity plate 10 which suited. 
[0058] As mentioned above, although this invention was explained based on the above- 
mentioned example, this invention is not limited to the above-mentioned example at all, and it 
can guess it easily for amelioration deformation various by within the limits which does not 
deviate from the main point of this invention to be possible. 

[0059] For example, in the above-mentioned operation gestalt, although prepared in the surface 
of the maximum upper layer 21 of an electrostrictive actuator 20, a mark 35 is not necessarily 
limited to preparing in this location, but as long as a mark 35 is the location which can be 
measured from the outside, it may constitute it so that it may prepare in the side or the base of 
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an electrostrictive actuator 20. 

[0060] Moreover, in this operation gestalt, although a mark 35 is made to correspond to two or 
more individual electrodes and 1 to 1 and more than one are prepared, a mark 35 is not 
necessarily limited to making it correspond to an individual electrode and 1 to 1, and preparing, 
but it may be constituted so that the mark 35 of 1 may be formed to two or more individual 
electrodes 31. 

[0061] Moreover, although it is only that a mark 35 expresses the location of the individual 
electrode 31 as an internal electrode, the common electrode 32 can also be formed according to 
an individual like the **** electrode 31 corresponding to each pressure room, and a mark 35 will 
express the location of the internal electrode which consists of a common electrode 32 and an 
individual electrode 31 in this case. 
[0062] 

[Effect of the Invention] Since the mark which shows the location of an internal electrode is 
given on the surface of the electrostrictive actuator according to the ink jet printer arm head 
according to claim 1, the location of an internal electrode can be grasped easily, namely, the 
sintering production process in the manufacturing process of an electrostrictive actuator — an 
electrostrictive actuator is effective in the ability to demonstrate the ink injection engine 
performance in which have grasped the location of the internal electrode which produced gap by 
contraction, and expected was excellent combining two or more pressure rooms of a cavity 
plate, and an electrostrictive actuator with the internal electrode which suited, by this mark, 
even if it contracts. 

[0063] According to the ink jet printer arm head according to claim 2, since two or more marks 
are prepared in the location corresponding to two or more internal electrodes and ones to one in 
addition to the effect that an ink jet printer arm head according to claim 1 does so, the location 
according to each internal electrode can be grasped. 

[0064] According to the ink jet printer arm head according to claim 3, it adds to the effect that 
an ink jet printer arm head according to claim 1 or 2 does so. Since it has said mark in the inner 
surface which the electrostrictive actuator carried out the laminating of the sheet which is not 
inserted with said internal electrode to said piezo-electric sheet and one, equipped the surface 
with it, and set the gap from the periphery of the sheet of the surface Even if the amounts of 
contraction differ in the center and periphery portion of an electrostrictive actuator, it is 
effective in the ability to grasp the location of an internal electrode almost correctly. 
[0065] According to the ink jet printer arm head according to claim 4, it adds to the effect that 
an ink jet printer arm head according to claim 3 does so. An electrostrictive actuator Along with 
the array direction of an internal electrode of a surface sheet, and the side edge prolonged in 
parallel, it has two or more surface electrodes which are connected with each internal electrode 
and prolonged from an external control circuit and in which a wiring member and connection are 
possible. A mark Whether the amount of contraction of a periphery portion is large in a sintering 
production process, and the location of a surface electrode shifts, since a gap is set and it is 
located from two or more of the surface electrodes, or it prepares another electrode material in 
a surface electrode, it is effective in the ability to grasp the location of an internal electrode 
correctly by the mark. 

[0066] According to the ink jet printer arm head according to claim 5, it adds to the effect that 
an ink jet printer arm head according to claim 4 does so. A pressure room and an internal 
electrode are arranged by two trains. Two or more surface electrodes It is arranged along with 
two side edges which a surface sheet counters corresponding to the internal electrode of each 
of said train. A mark Since it is located between the trains of the surface electrode which met 
said two side edges, it is effective in the ability to arrange a mark in the location which is easy to 
grasp the location of an internal electrode using the array configuration of two trains. 
[0067] According to the ink jet printer arm head according to claim 6, since the mark consists of 
almost same materials as said internal electrode in addition to the effect that the ink jet printer 
arm head of a publication does so to either of claims 1-5, there is an effect of the ability to 
make a location gap of an internal electrode and the same gap reflect. 
[0068] Since it consists of thickness as a surface electrode with the mark almost same in 
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addition to the effect that the ink jet printer arm head of a publication does so to either of 
claims 1-6, also when according to the ink jet printer arm head according to claim 7 the 
laminating of the piezo-electric sheet is carried out in a manufacturing process, it presses with a 
plane fixture from a surface electrode and a mark and a wave is in a layered product, an external 
waviness portion can be crushed and it can be made a plane. Therefore, it is effective in the 
ability to prevent that the degree of adhesion of an electrostrictive actuator and a cavity plate 
produces exsorption of the ink from a riser and a pressure room, and prevent generating of the 
defective of an ink jet printer arm head. 

[0069] According to the manufacture method of an ink jet printer arm head according to claim 8 
The 1st presswork which carries out printing formation of two or more internal electrodes at the 
1 st web material used as a piezo-electric sheet, The 2nd presswork which carries out printing 
formation of two or more marks which show the location of each of said internal electrode to the 
2nd web material by which a laminating is carried out to said 1st web material, The laminating 
production process which carries out the laminating of said 1st web material which carried out 
printing formation of said internal electrode, and said 2nd web material which carried out printing 
formation of said mark so that said mark and said internal electrode may be made to correspond 
and said mark may be exposed to the surface, Since it has the sintering production process 
which sinters said said 1st web material by which the laminating was carried out and said 2nd 
web material, and is unified and the 2nd web material by which the mark was printed is exposed 
to the surface, there is the same effect as claim 1 publication by the mark. 

[0070] According to the manufacture method of an ink jet printer arm head according to claim 9, 
since printing formation of the wiring member and two or more connectable surface electrodes 
which the 2nd presswork is connected with a mark and each internal electrode in addition to the 
effect that the manufacture method of an ink jet printer arm head according to claim 8 does so, 
and are prolonged from an external control circuit is carried out at coincidence, it can mark, 
without increasing the production process which marks. Therefore, it is effective in the ability to 
raise the productivity of an ink jet printer arm head. 

[0071] According to the manufacture method of an ink jet printer arm head according to claim 
10, since it has the production process which carries out printing formation of the electrode 
material further on two or more surface electrodes after a sintering production process in 
addition to the effect that the manufacture method of an ink jet printer arm head according to 
claim 9 does so, connection between two or more surface electrodes and a wiring member can 
be made easy. That is, according to a sintering production process, since two or more surface 
electrodes oxidize, soldering nature with a wiring member. worsens. Therefore, by printing 
electrode material further on two or more surface electrodes after a sintering production 
process, soldering nature becomes good and it is effective in the ability to control generating of 
a defective. 

[0072] According to the manufacture method of an ink jet printer arm head according to claim 11 
The cavity plate which has the pressure room of the gap which in addition to the effect that the 
ink jet printer arm head of a publication does so to either of claims 8-10 measured the gap of 
two or more marks after the sintering production process, and suited the gap, Since it has the 
production process which combines an electrostrictive actuator, an internal electrode and a 
pressure room can be made to correspond almost correctly, and it is effective in the ability to 
manufacture the ink jet printer arm head which demonstrates the expected ink injection engine 
performance certainly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the color ink jet printer which is the gestalt of 
operation of the ink jet arm head of this invention. 

[Drawing 2] It is the perspective diagram which turned the nozzle side of a head unit up. 
[Drawing 3] It is the perspective diagram of each part article of a piezo-electric type ink jet arm 
head. 

[Drawing 4] It is the decomposition perspective diagram of a cavity plate. 

[Drawing 5] It is the decomposition expansion perspective diagram of a cavity plate. 

[Drawing 6] It is the decomposition expansion perspective diagram of an electrostrictive 

actuator. 

[Drawing 7] It is the VII-VII line arrow head expanded sectional view of drawing 3 . 

[Drawing 8] It is the perspective diagram showing patterns, such as an individual electrode in a 

material sheet, a common electrode, and a surface electrode. 

[Description of Notations] 

6 Ink Jet Printer Arm Head 

10 Cavity Plate 

15 Nozzle 

16 Pressure Room 

20 Electrostrictive Actuator 
21-30 Piezo-electric sheet 

31 Individual Electrode (Internal Electrode) 
31b Throw away and it. is a pattern electrode. 

32 Common Electrode 

32b Throw away and it is a pattern electrode. 

35 Mark 

33 34 Surface electrode 

36 37 Through hole 

40 Flexible Flat Cable (Wiring Member) 
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